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CHAPTER -1 
l.INTRODUCTION 
In this chapter a brief discussion about the origin of the term 
"Bibliometrics" has been made. Moreover, how the term has been defined 
by different authors also finds a mention in the chapter. Subsequently, the 
importance of bibliometrics in research and application of different laws 
have been discussed. 
Bibliometrics is a fast developing area in information science 
which is defined as a discipline that investigates the properties and 
behavior of information. Bibliometrics is a recent origin and relatively a 
new one which has emerged as a research fi-ont in its own right in 
information sciences. It is now vigorously persuade and with the result 
and it has been found that one fourth of the entire articles published in 
library and information science periodicals are bibliometrics and its 
related topic. 
It is discipline concerned with the study of properties and behavior 
of information as well as the factors influencing the flow of information. 
This interdisciplinary science is derived from and related to such field as 
Mathematics, Logic, Linguistics, Psycology, Computer technology, 
Operational research, Graphic Arts, Communication, Library science, 
Management and other similar fields. 
In the present age no single library can afford to acquire each and 
every document because of ever growing number of bibliographic units 
like books, periodical, corresponding increase in the size of library 
collection, number of readers, issue of library materials, increasing cost 
of journals, number of catalogues cards, changes in search strategy and so 
on. The only remedy of these problems seems the procurement of limited 
and selected journals. 
A techniques has emerged to identify the patter of publications 
authorship, citations used for a subject etc. Over a period of time and 
thereby offering insight into dynamics of the area under a particular 
study. That technique is known today as Biliometrics. 
2. BIBLIOMETRICS 
Bibliometrics is still considered as one of the most fascinating field 
of study among the library and information scientists. The study is 
popular because it helps to improve scientific documentation, information 
and communication activities by quantitative analysis library collection 
and services. Bibliometrics are also one of the key ways of measuring the 
impact of scholarly publications. If an article is published in a journal 
with a high impact factor, which is determined in part by the number of 
citations to articles within a particular journal, this raises the publishing 
profile of the author. The number of citations to that article over time are 
also a key measure of the productivity and the impact of that scholar. 
3. BIBLIOMETRICS: MEANING AND DEFINITIONS 
The word bibliometrics is a combination of two words i.e. Biblio 
and Metrics. Biblio is derived from Latin/Greek word "Biblion" means 
"Books". On the other hand Metrics is derived either from Latin/Greek 
word means "Metricus" (in Latin) or "Metrikos" (in Greek). The meaning 
of this word Metrics is measurement. In other words Metrics is the 
"Science of Meter,(Measurement)". The purpose of Statistical 
Bibliography is to shed light on the process of written communications 
and of the nature and course of development of a discipline (in a so far as 
this is displayed through written communication) by means of counting 
and analyzing the various facets of written communication. 
Different authors have defined the term Bibliometrics as follows: 
"Statistical Bibliography is the assembling and interpretation of 
statistics relating to books and periodicals to demonstrate historical 
movements, to determine the national or universal research use of books 
and journals, and to ascertain in many local situations the general use of 
books and joumals"(Raising,1962). 
As mentioned earlier the term statistical bibliography was replaced 
by bibliometrics. Bibliometrics is recognized as a method to analyze and 
quantify the bibliographic data and offers a powerful set methods and 
measures for studying the structure and process of scholarly 
communications. 
"Application of mathematics and statistical methods to books and 
other media of communication"(Prichard,1969). 
"Quantitative treatment of properties of recorded discourse and 
behavior appertaining to it."(Fairthrone, 1969) 
"The application of quantitative analysis in the bibliographic 
references of the body of literature."(Hawkins,1977). 
"Bibliometrics is means for the study and measurement of the 
publication patterns of all forms of written communication and their 
authorship."(Potter, 1981). 
"Organization, classification and quantitative evaluation of 
publication patterns of all macro and micro communication along with 
their authorship by mathematical and statistical calculus". 
(Sengupta,1985) 
4. ORIGIN AND DEVELOPMENT 
"Bibliometrics" is still considered as one of the most fascinating 
field of study among the library and information scientists. The study is 
popular because it helps to improve scientific documentation, information 
and communication activities by quantitative analysis of the library 
collections and services. It is also being used as one of the techniques to 
evaluate and study the scientific works. Historically, bibliometrics had its 
origin in the west and it was developed from the statistical studies of 
bibliographies. Specifically the technique was evolved by the efforts of 
earlier 20th century documentation to apply mathematical and statistical 
analysis to bibliometric units. However, the validity of data obtained 
through bibliometric studies continues to be debated despite general 
acceptance of the accuracy and objectivity of bibliometric technique. The 
most basic bibliometric technique still in use involve counting and 
categorizing the publications as regards to their type, country of origin 
and ranking of journals on the basis of their use by the scientists in a 
specific field of study. 
The historical review says that F.J. Cole and Nellie B.Bates 
presented the first recorded study on bibliometrics in 1917 in Science 
progress. The project analyzed publications in comparative anatomy 
fi-oml 543-1860 by simply counting the number of titles, both books and 
journal articles. They mainly studied the fiinctions of interest and 
distribution of literature among countries. This kind of study was named 
as 'statistical analysis of literature'. 
In 1923 E.W.Hulme introduced the term "Statistical 
bibliography". This is considered as second reported work on 
bibliometrics, where Hulme analyzed the journal articles in "English 
International Catalogue of Scientific Literature" and derived the ranking 
of countries by their productivity.However, in 1927 the first recorded 
study of citation data (being the third in bibliometric study) was brought 
out by Gross and Gross. But finally in 1969 Alan Pritchard is actually 
credited of introducing the term "Bibliometrics" to replace the earlier 
word "Statistical bibliography" used for the same concept. Pritchard 
coined this term in a paper "Statistical bibliography or Bibliometrics" 
which was published in the Journal of Documentation (1969). In the 
meanwhile in 1948, S.R. Ranganathan introduced the term "Librametry" 
to study the various library operations by applying statistics. In 1970s, 
Russian concept "Scientometrics" and FIDs "Informatics" were also 
applied almost for the same concept bibliometrics. In 1969, Vassily V. 
Nalimov and Z.M. Mulchenko coined the Russian equivalent of the term 
as 'scientometrics' (naukyometriya), which has grown in popularity and 
is used to describe the study of science: growth,structure, 
interrelationships, and productivity. As the name would imply, this term 
is mainly used for the study of all aspects of literature of science and 
technology. The term scientometrics gained wide recognition by the 
publication of the journal 'Scientometrics' by Timor Braun in Hungary in 
1978. Hood and Wilson says that much of the scientometrics studies are 
indistinguishable from bibliometrics and much bibliometric researches 
are published in the journal 'Scientometrics'(Hood and Wilson, 2001). 
Nacke introduced a term 'Informetrics' which is also closely related to 
scientometrics and bibliometrics(Nacke,1979). Rather scientrometrics is 
considered as a sister field of informetrics within information science. 
The term informetrics which has got wide spread recognition like the two 
other terms, comes from the German term 'informetrie'. After the 
introduction of the term a lot of discussions were done and was compared 
with 'bibliometrics' and'scientometrics'. In 1984 All-union Institute of 
Scientific and Technical Information established a Federation 
Internationale de la Documentation (FID) committee on Informetrics 
under Nacke's chairmanship, where 'informetrics' was taken as a generic 
term for bibliometrics and scientometrics. At the first international 
conference on bibliometrics and theoretical aspects of information 
retrieval in 1988, Brookes suggested that 'informetrics'which subsumes 
bibliometrics and scientometrics, for both documentary and electronic 
information, might have a future. By the second conference Brookes 
endorsed 'informetrics' as a general term for scientometrics and 
bibliometrics. The status of the term 'informetrics' was enhanced in the 
third conference proceedings in the series, but reduced in the fourth 
conference title, 'International conference on Bibliometrics, Informetrics 
and Scientometrics'.Besides this, a special issue in informetrics appeared 
in the journal'Information Processing and Management'. So by the early 
1990s the term 'informatics' clearly enjoyed wide spread recognition but 
the confusion in the use of the three closely related terms: bibliometrics, 
scientometrics and informetrics was not solved. 
In addition to this with the introduction World Wide Web (Wilson, 
2001) three additional metric terms entered into the literature of 
Information Science. Bossy introduced the term'Netometrics' to describe 
internet-mediated scientific interaction. Almind & Ingwerson suggested 
'Webometrics' for the study of World Wide Web, and all network-based 
communications, by informetrics methods (Almind &Ingwerson ,1997). 
A similar but not identical, sub field is suggested by the publication of an 
electronic journal Cybermetrics in 1997 in Madrid, under the editorial 
ship of Isidro Aguillo. The main interest of the journal is to publish 
articles on evaluation of e-joumals on the web, and on the application of 
information techniques to cyberspace communication in general. There 
are lot of discussions regarding the uses of the three terms i.e. 
bibliometrics, scientometrics, and informetrics. (Brookes, 1990) viewed 
that "I have no doubt that bibhometrics must now be conceded to Hbrary 
studies only. Its work is not yet ended as libraries continue to adapt to the 
changing world around them and bibliometrics itself needs the continued 
interest of outside experts,statisticians and others, in developing and 
refining its technique". Brookes also stated "though the techniques of 
scientometrics and bibliometrics are closely similar their different 
context." Braun et al. (1985) emphasized the importance of distinguished 
between bibliometrics and scientometrics according to the subject and 
purpose of the topic; however according to them, their methods are very 
similar and sometimes identical. Further, it is also stated that the main 
purpose of bibliometrics is to improve scientific documentation, 
information and communication activities by quantitative analysis of the 
library collections and services. Where as to contribute to a better 
understanding of the mechanism of scientific research as a social active, a 
quantative analysis of the generation, propagation and utilization of 
scientific information aspect is valuable through scientometrics 
techniques. In this context (Egghe,1988) stated that the concept of 
scientometrics refers more to general science of science or science policy 
research and hence is more linked with citation analysis studies. Egghe 
also added to this that of course, another view may be that scientometrics 
is a general term than bibliometrics, which is not totally agreed. It is 
further added that "one can also argue that scientometrics, using 
bibliometric techniques, is a part of bibliometrics." Egghe called the 
"union of bibliometric and scientometrics as the development and 
application of mathematical (inclusive statistical and optimizational) 
models and techniques to all aspects of communication (inclusive 
libraries, documentation and information centers, science policy)". On the 
basis of these interpretations it can be concluded that the three terms i.e. 
bibliometrics, scientometrics and informetrics although are near 
synonymous terms and they have much common factors for which it 
depends on the familiarity of the term with the researcher which they may 
like to select and use. Bibliometrics is still thus used as a stable term in 
field. However, as the interest of the researchers in this field is now 
slowly turn to the study of web pages/web sites, new terms are being 
introduced which will accurately describe such studies, i.e. netometrics or 
webometrics or cybermetrics. 
5. BIBLIOMETRICS: RELATED TERM 
Bibliometrics is just one of the many sciences whose name ends 
with metric. Many scientists have used the term under different names, 
but the concepts were more or less same. Some related terms: 
5.1 Librametrics 
The term "Librametry" was first appeared in 1948. Dr. S.R. 
Ranganathan suggested it under statistical method for analyzing library 
activities and library resources. It deals with the study of library 
operations using statistical calculus. But the term has not got much 
recognition like other related terms such as bibliometrics or 
scientometrics or informetrics. However( Wilson ,2001) indicated, that 
there may be value in retaining the term "librametrics" or "librametry" 
for such studies not specially analyzing literatures, or at least not 
specifically directed to the goals of bibliometrics and of information 
retrieval. These include analyses of book circulation...of library 
collection overlap.. .of library acquisition.. .of fines policy,. .and of shelf 
allocation...fr-equently using optimization techniques from operations 
research. Nicholas& Ritche accepted the definition of bibliometrics as the 
statistical or quantative description of literature. (Nicholas& Ritche, 
1978). Diodato described bibliometrics as the study of publications and 
communication patterns in the distribution of information by using 
mathematical and statistical techniques, from counting to calculus 
(Diodato,1994). 
5.2 Scientometrics 
The term, 'Scientometrics' was suggested by two Russian Nalimov 
& Mulchenko in their book "Scientometrics", as the investigation of 
science as development of information on process in 1969. According to 
them scientometrics is a field which applies quantitative methods to the 
study of science as an information process. This term was introduced and 
came into prominent with the founding of the journal named 
'Scientometrics' by T. Brauwnin in 1977 originally published in theory 
and currently from Amsterdam. The scope of the journal is to publish all 
those studies of quantative aspects of science as a discipline or economic 
activity Scientometrics is part of sociology of science and has application 
to science policy making. 
5.3 Informetrics 
The term 'Informetrics' was suggested by German scientists 
Blackert & S.Z. Zygel inl982 as a nearly formed branch of science, using 
mathematical level and practical information activities. 
5.4 Webometrics or Cybermetrics 
The term Webometrics was first coined by (Almind & Ingwersen, 
1977). The science of Webometric (also cybermetrics) tries to measure 
the World Wide Web to get knowledge about the number and types of 
hyperlinks structure of the World Wide Web and usage patterns. 
According to (Bjonebom & Ingwersen, 2004) defines Webometrics is 
"the study of the quantitative aspects of the construction and use of 
information resources, structures and technologies on the web drawing on 
bibhometrics and informetrics approaches". 
6. BIBLIOMETRICS: SCOPE AND PURPOSE 
6.1 Scope 
The scope of Bibliometrics includes the studying of relationship 
within a literature of describing a literature. Typically these descriptions 
focus on consistent patterns involving authors, monographs, journals, 
subject, language, forms. Bibliometrics study mainly fall into broad 
categories. 
1 .Descriptive Studies 
2.Behavioural Studies 
• Descriptive Studies: Descriptive Studies are those describing the 
characteristics or features of a document or literature. 
• Behavioral Studies: Those examining the relationship formed 
between components of a literature. 
6.2 Purpose 
The main purpose of Bibliometric study is: 
• To find out major forms of literature 
• To prepare a ranked list of journals 
• To make a comparison between ranked list journals 
• To identify the country with greatest literary output 
• To find out the chronological scattering of all cited literature 
• To ascertain the amount of utilization of language 
• To develop norms standardization 
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• To regulate inflow of information and communication 
• To identify authorship and its trends in documents of different subjects 
7. BIBLIOMETRICS: IMPORTANCE IN RESEARCH 
At present, bibliometric work often provides the background for a 
more practical task. It is an established technique covering wide area of 
knowledge. It has therefore been able to involve scholars from many of 
these disciplines. Consequently it has attracted scholars from different 
disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity, having National, International and 
interdisciplinary character. It has established itself as a variable and 
distinctive research technique of studying science of science based on 
bibliographic data. As a matter of fact, its backbone lies in its sound 
theoretical foundation most efficiently and effectively laid by some 
pioneers like Gross, Lotka, Bradford, Zipf, Derek J., Cole Brother, 
Pritchard, Garfield, Hulme, Fairthome and many other who are all not 
basically librarians but belong to different branches of knowledge. 
Bibliometrics is very useful in any field of research or in any 
discipline or it can be used in small in manageable ways by individuals, 
to improve some part of library or information service. 
8. BIBLIOMETRICS: ITS LAWS 
Bibliometrics laws are useful in understanding some of the 
information phenomena and may help in planning many of the library 
activities, as they indicate certain basic patterns and relationships 
governing information item and activities. The study mostly relates to 
quantification of items and their pattern of distribution. Hyperbolic 
distribution and exponential growth are the prominent trends underlying 
information and document phenomena. The studies, throw the light on the 
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pattern of growth of literature productivity and influence of authors 
interrelationship among different branches of knowledge, distribution of 
terms in information storage and retrieval pattern of collection build up, 
their use and the like. The three fundamental laws which laid the 
formation of bibliometrics are: 
8.1 Lotka's Inverse Square Law of Scientific Productivity (1926) 
8.2 Bradford's Law of Scattering (1932) 
8.3 Zipf s law of Word Occurrence (1933) 
8.1 Lotka's Law (1926) 
In 1926, Alfred J. Lotka, statistician in an insurance company 
proposed his "Inverse Square Law" correlating contributors of scientific 
papers to their number of contributions. He claims, "A large number of 
the literature is produced by a small number of author and it is distributed 
so as the number of author' productivity 'n' paper is approximately 
proportional to l/n2 
Author a l/n2 
(Where 'n' is the number of contributions on articles) 
For this he checked the decennial index of 'Chemical 
Abstracts'1907-19land counted the number of names against which 
appeared 1,2,3 etc. entries. He tabulated the data for 6,891 names 
beginning with letter 'A' and 'B' . Similarly the data from the Aurebach's 
Geschietftafelnider Physics was also collected for 1,325 Physicists. 
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TABLE -1 
RANKING OF AUTHORS 
No. of Authors 
100 
25 
11 
6 
4 
3 
2 
No. of Articles 
1 
2 
3 
4 
5 
6 
7 i 
i 
For these two sets he computed the theoretical frequencies of authors 
using the least method, and then deduced a general equation for relation 
between frequency 'y' of person making 'x' contributions as follows. 
The general formula says: 
Where : 
x"y=C 
X = number of publications 
Y = relative frequency of authors with X publication 
N and C = constants depending on the specific field 
For special case n=2, the constant is 0.6079. Further, he summarized the 
result as follows: 
In the case examined it is found that the number of person making 
2 contributions is about one-fourth of those making one contribution, the 
number making 'n' contribution is about l/n2 of those making one and 
the proportion of all contributions is about 60 percent. 
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In other words, for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will 
contribute 4 articles and so on. 
100/22 = 25 authors 2 articles 
100/32 = 11 authors 3 articles 
100/42 = 6 authors 4 articles 
Though the law was based on the study of Chemistry and Physics, 
later it generated much interest and attracted the attention of researchers 
and it had been applied and tested in many other fields. 
8.2 Bradford's Law of Scattering (1932) 
Samuel C. Bradford first formulated his law in 1932 but it did not 
receive wide attention until the publication of his book 'Documentation' 
in 1948.1n his classic paper, "Sources of information on specific subjects, 
which is the first paper published on observations on scattering. Bradford 
examined two bibliographies prepared in science library (Britain) on 
Applied Geophysics (1928-31) and Lubrication (1932-32) and he 
prepared lists of journals arranged by decreasing order of source items 
contributed by the journals to the bibliographies. He noticed that in each 
subject there were a few very productive sources, large number of sources 
of constantly diminishing productivity. In the list of periodicals ranked by 
diminishing productivity, Bradford identified three groups of periodicals 
that produced approximately the same number of articles on the subject, 
but the periodicals in these three equiproductive zones increased by a 
constant factor. Based on this he stated his law as follows: 
"If scientific periodicals are arranged in order of decreasing 
productivity of articles on a given subject that may be divided into a 
nucleus of periodicals more particularly devoted to the subject and 
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several groups or zones containing the same number of articles as the 
nucleus and succeeding zones will be as: 
1: n: n2 
(Where n = multiplier) 
Bradford also plotted graph of the cumulative number of source items f 
(r) versus the logarithm values of the cumulative number of journals Log 
(n) 
log (n) 
Such a graph is sometimes called as 'Bradford's Bibliograph'. The 
graph begins as a rising curve API and thenYl,Y2,Y3 continues as a 
straight line. The rising part of the graph represents the nucleus of highly 
productive journal. The point PI, P2 and P3 on the bibliography are the 
boundaries of there equiproductive zones in which the same number of 
articles as the nucleus derived from an increasingly larger number of 
journals. 
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8.2.1 APPLICATIONS OF BRADFORD'S LAW 
Bradford's law has been shown to be applicable to bibliographies 
as well as to larger aggregates of literature. This law has been applied to 
studies of dispersion of literature, mostly in the field of science, 
engineering and medicine. Most of these are citation studies which 
consist of ranking of journal title on the basis of frequency of citation 
made of these titles in published literature. There are many fields in 
which the Bradford's law is applying: 
a) Completeness of Bibliography 
By applying this law, the completeness of bibliography can be 
identified. Completeness of bibliography is meant for that the information 
should be comprehensive and current. By applying this law, if the graph 
begins as a rising curve and then continues as a straight line, it shows the 
completeness of the periodicals. 
b) Serial Control 
The libraries want to acquire the core journals which are most 
productive journals for better utilization of limited funds. In other words, 
it helps in the acquisition of the periodicals. 
c) Better library services to the user 
It helps in getting the knowledge about the most productive 
journals, most popular author or contributors, language in which most 
articles and other document are published, most productive country which 
produces more articles in a particular field. 
d) It gives strength to Parito Law 
Parito was leading economist from Italy. He gave a law which is 
known as 80: 20 law. According to the law, 80% of demand is ftilfilled by 
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20% materials. This law was proved by Eugene Garfield from 
International Scientific Institute (ISI). He proved that 80% demand of 
users is fulfilled by only 20% documents which as core documents 
8.3 Zipfs Law of Word Occurrence (1933) 
Zipf s developed and extended an empirical law, as observed by 
Estoup, governing a relation between the rank of a word and the 
frequency of it appearance in a long text. If 'r' is the rank of word and ' f 
is its frequency, then mathematically Zipf s law can be stated as follows: 
Rank (r) a 1/frequency (f) 
r f = constant (c) 
His law states that, "in a long textual matter if the words are 
arranged in their decreasing order of frequency then the rank of any given 
word of the text will be in inversely proportional to the frequency of 
occurrence of the word". 
He found that by multiplying the numerical value of each rank by 
its corresponding fi-equency (f) be obtained a product (c) that is constant 
throughout its text. 
Simple Zipf s Distribution 
For example 
Word 
The 
Of 
Terms 
To 
A 
And 
In 
Where 
Rank(r) 
1 
2 
3 
4 
5 
6 
7 
8 
Frequency(f) 
245 
136 
98 
81 
65 
61 
55 
52 
Product 
245 
272 
294 
324 
325 
366 
385 
416 
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The above table shows distribution of words inversely proportional 
to the frequency of occurrence of the word. Zipf suggested that his law 
was one of least effort i.e. the most used words are those with the least 
amount of length of cost in use or transmission. 
8.4 OTHER LAWS 
The three other important laws that need to be mentioned here are: 
8.4.1 Price's Square Root Law of Scientific Productivity 
Derek J De Solla Price gave this law in 1963. According to this law 
"half of the scientific papers are contributed by the square root of the total 
number of scientific authors". 
8.4.2 Garfield's Law of Concentration 
Eugene Garfield enunciated this law in 1971. This law states, that 
"a basic concentration of journals is the common core of nucleus of all 
fields" 
8.4.3 Sengupta's Law of Bibliometrics 
Sengupta's had put this law forward in 1973, which is also known 
as offsetting weightage formula for re-ranking periodicals to avoid 
discrimination against new journals, which necessarily have fewer 
citations credits. This is basically an extension of the Bradford Law. It 
states that during phase of rapid growth of knowledge in a scientific 
discipline, articles of interest to that discipline appear in increasing 
number of periodicals distant from that field. Mathematically this law 
stands in the following form: 
f(x+y)=a+blog(x+y) 
Where f (x+y) is the cumulative number of references in the first (x+y) 
most productive journals, x indicates number of journals in the same 
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discipline and y stands for number of journals of unrelated discipline (in 
the same discipline and y stands for number of journal of related 
discipline (y>x) and a and b are two constants 
9. APPLICATIONS OF BIBLIOMETRICS 
The techniques of bibliometrics have extensive applications 
equally in sociological studies of science, information management, 
librarianship, history of science including science policy, study of science 
and scientists and also in different branches of social sciences. Some of 
the areas where bibliometrics techniques can be used are: 
I. To identify core periodicals in different disciplines. 
n. To identify the most productive year in which the maximum 
literature has been published on a given subject. 
III. To identify the language in which the maximum literature has been 
published. 
IV. To identify the form of literature in which maximum literature is 
published. 
V. To identify research trends and growth of knowledge. 
VI. To estimate comprehensiveness of secondary periodicals. 
VII. To identify users of different subjects. 
VIII. To identify authorships and its trends in documents various 
subjects. 
IX. To measure the useftilness of adhoc and retrospective SDI services. 
X. To forecast past, present and fiiture publishing trends. 
XI. To develop experimental models correlating existing ones. 
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XII. To formulate an accurate need based acquisition policy within the 
limited budgetary provision. 
XIII. To adopt an accurate weeding and stacking policy 
XIV. To intimate effective multi level network system. 
XV. To study obsolescence and dispersion of scientific literature 
clustering and coupling of scientific papers. 
XVI. To predict productivity of publishers, individual authors, 
organizations, country or that of an entire discipline. 
XVII. To design automatic language processing for auto indexing and 
abstracting and auto classification, and 
XVIII. To develop norms for standardization 
10. LIMITATIONS IN APPLICATIONS 
No doubts, that bibliometrics studies are very much useful in 
achieving better services to library and information users and efficiency 
in information system and services management envisioned in 
Ranganathan's Five Law of Library Science. But inspite of that, there are 
some limitations in applications of bibliometrics laws. Though most of 
the studies tend to support the Bradford's distribution, some other 
research could not get the satisfactory result. Gross found that research 
papers among Physics journal deviated from, that predicted by Bradford's 
law. Out of 50 bibliographies studied by Chonez, only 6 followed the 
law, he calls the pseudo-scientific. In the case of Lotka's Law it was 
found to fit in most cases. However the value of indexing was found vary 
for different groups of scientists. Another problem with Lotka's Law is 
that it totally ignores the potential authors who have not produced any 
publication so far. 
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11. CONCLUSION 
Bibliometrics plays a very important role in the field of Library and 
Information science. Bibliometric studies have enabled to develop a 
body of theoretical knowledge and a group techniques and have 
facilitated its application for the further growth of knowledge based on 
bibliographical data. The past work by Lotka, Zipf have been valuable in 
helping the librarian to assess the patterns of authorship, identify the core 
collections and designing better retrieval systems. Biblilometrics data 
provides precise and accurate observation particularly in the study of 
science and scientists. It is estimated that literature on this topic occupies 
more than 25% of the total contribution in Library and Information 
science. Bibliometric is a formal scientific sub discipline that includes the 
complex of mathematical and statistical method, used to analyze 
bibliographical characteristics of documents. It has been recognized as 
the structure part of the methodology of library and information science 
also. In recent years, bibliometric techniques present themselves as key to 
objective evaluation. 
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CHAPTER- II 
DENTAL CARIES 
1. INTRODUCTION 
Dental caries is the most common diseases in the world. Dental caries is 
very usual and may appear in people of all ages. It commonly develops in 
kids and adolescents however can impact anyone. "Dental caries, is an 
infectious microbiological disease that results in localised dissolution and 
destruction of the calcified tissues of the teeth".(Sturdent,2004) .Dental 
caries is a complex, continuous, dynamic biological process of tooth 
decay, comprizing of period of progression alternating with period of 
arrest or even partial repair, it has neither any dramatic or easily 
recognizable starting point, nor any end point. Unless that is regarded as 
an acute pulpities resulting in tooth extraction. 
FIG 1.1 
I. A tooth surface without caries. 
2. The first signs of demineralization, a small "white spot" has been 
formed (initial caries, incipient caries). It is not yet a cavity, the surface is 
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still hard. It is not calculated as "D" (Decayed) according to WHO 
criteria. With proper measures, the caries process can be halted here and 
even reversed. 
3. The enamel surface has broken down. We have got a "lesion" with a 
soft floor. It is now calculated as a "D" tooth or surface. 
4. A filling has been made, but as can be seen, the demineralization has 
not been stopped and the lesion is surrounding the filling. It is sometimes 
called "Secondary caries" but in fact, it is usually the "same" disease that 
is in progress. The tooth is both "F" (Filled) and "D" (Decayed). In caries 
indices it is normally calculated as a D tooth only. 
5. The demineralization proceeds and undermines the tooth. 
6. The tooth has fractured - an effect of a process which could have been 
stopped at an early stage! http://www.mah.se/fakulteter-och-
omraden/Odontologiska-fakulteten/Avdelning-och-
kansli/Cariologi/Cariology/What-is-dental-caries/ 
2. HOW DENTAL CARIES OCCURS 
Organisms in the mouth do not occur as solitary colonies; rather 
they occur as members of a complex community consisting of many 
different species of bacteria. The community structure consists of mass of 
dghtly packed cells held together and to the tooth by a sticky, viscous 
matrix of long chain carbohydrates. Collectively this mass of bacteria and 
matrix is known as plaque. The total metabolic activity of plaque is 
responsible for the production of either caries or peridontal disease 
Organisms predominant in plaque are of the genus Streptococcus, 
with Streptococcus mutans being the species most important in the 
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formation of dental caries. According to the Bergey's Manual of 
Systematic Bacteriology (3), S. mutans are non-motile Gram positive 
cocci. They are 0.5-0.75 micrometers in diameter, occurring in pairs, 
short medium length chains, without capsules. S. mutans have several 
properties that are important in the carious process. First, they colonize 
on tooth surfaces. Second, they synthesize insoluble polysaccharides from 
sucrose. This allows adhesion to smooth surfaces and appears to be 
important in the formation of smooth surface caries. Third, they ferment 
sucrose to form lactic acid. 
Another organism that is important in the development of caries is 
the Lactobacillus. Lactobacillus are gram positive, non-spore forming 
rods. They normally constitute only a small fraction of plaque flora when 
compared to S. mutans. Lactobacillus species are not important in the 
initiation of caries but in the continuatio. 
In monocultural systems streptococcus mutans has been shown to 
be a virulent cariogen. Other organisms are also capable of causing caries 
under the proper conditions,but streptococcus mutans is the most 
important organism in the initiation of caries. S.mutans is a pandemic 
infection in humans; that is it is found in almost everyone regardless of 
race, ethenic background or geographical origin. Normally S.mutans 
exists in the mouth as an insignificantly small component of the oral 
flora. In patient with multiple active carious lesions S. mutans has 
become a dominant member of the oral flora. 
Another organism that is important in the development of caries is the 
Lactobacillus. Lactobacillus are gram positive, non-spore forming rods. 
They normally constitute only a small fraction of plaque flora when 
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compared to S. mutans. Lactobacillus species are not important in the 
initiation of caries but in the continuation. 
3. HISTORY OF DENTAL CARIES 
There is a long history of dental caries. Over a million years ago, 
hominids such as Australopithecus suffered from cavities. The largest 
increases in the prevalence of caries have been associated with dietary 
changes. Archaeological evidence shows that tooth decay is an ancient 
disease dating far into prehistory. Skulls dating from a million years ago 
through the neolithic period show signs of caries, excepting those from 
the Paleolithic and Mesolithic ages. The increase of caries during the 
neolithic period may be attributed to the increased consumption of plant 
foods containing carbohydrates. The beginning of rice cultivation in 
South Asia is also believed to have caused an increase in caries. 
A Sumerian text from 5000 BC describes a "tooth worm" as the 
cause of caries. Evidence of this belief has also been found in India, 
Egypt, Japan, and China. Unearthed ancient skulls show evidence of 
primitive dental work. In Pakistan, teeth dating from around 5500 BC to 
7000 BC show nearly perfect holes from primitive dental drills. The 
Ebers Papyrus, an Egyptian text from 1550 BC, mentions diseases of 
teeth. During the Sargonid dynasty of Assyria during 668 to 626 BC, 
writings from the king's physician specify the need to extract a tooth due 
to spreading inflammation. In the Roman Empire, wider consumption of 
cooked foods led to a small increase in caries prevalence. The Greco-
Roman civilization, in addition to the Egyptian, had treatments for pain 
resulting from caries. 
The rate of caries remained low through the Bronze Age and Iron 
Age, but sharply increased during the Middle Ages. Periodic increases in 
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fermentable carbohydrates. This explanation is known as the 
chemoparasitic caries theory. Miller's contribution, along with the 
research on plaque by G.V. Black and J.L. Williams, served as the 
foundation for the current explanation of the etiology of caries. Several of 
the specific strains of lactobacilli were identified in 1921 by Fernando E. 
Rodriguez Vargas. 
In 1924 in London, Killian Clarke described a spherical bacterium 
in chains isolated from carious lesions which he called Streptococcus 
mutans. Although Clarke proposed this organism was the cause of caries 
the discovery was not followed up. Later, in the 1950s in the USA, Keyes 
and Fitzgerald working with hamsters showed that caries was 
transmissible and caused by an acid-producing Streptococcus. It was not 
until the late 1960s that it became generally accepted that the 
Streptococcus isolated from hamster caries was the same as S. mutans 
described by Clarke. http://en.wikipedia.ore/wiki/Dental_caries. 
4. PATHOPHYSIOLOGY OF DENTAL CARIES 
Fig 1.2 
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caries prevalence had been small in comparison to the 1000 AD increase, 
when sugar cane became more accessible to the Western world. 
Treatment consisted mainly of herbal remedies and charms, but 
sometimes also included bloodletting. The barber surgeons of the time 
provided services that included tooth extractions. Learning their training 
from apprenticeships, these health providers were quite successful in 
ending tooth pain and likely prevented systemic spread of infections in 
many cases. Among Roman Catholics, prayers to Saint ApoUonia, the 
patroness of dentistry, were meant to heal pain derived from tooth 
infection. There is also evidence of caries increase in North American 
Indians after contact with colonizing Europeans. Before colonization. 
North American Indians subsisted on hunter-gatherer diets, but 
afterwards there was a greater reliance on maize agriculture, which made 
these groups more susceptible to caries. 
During the European Age of Enlightenment, the belief that a "tooth 
worm" caused caries was also no longer accepted in the European 
medical community. Pierre Fauchard, known as the father of modem 
dentistry, was one of the first to reject the idea that worms caused tooth 
decay and noted that sugar was detrimental to the teeth and gingival. In 
1850, another sharp increase in the prevalence of caries occurred and is 
believed to be a result of widespread diet changes. Prior to this time, 
cervical caries was the most frequent type of caries, but increased 
availability of sugar cane, refined flour, bread, and sweetened tea 
corresponded with a greater number of pit and fissure caries. 
In the 1890s, W.D. Miller conducted a series of studies that led him 
to propose an explanation for dental caries that was influential for current 
theories! He found that bacteria inhabited the mouth and that they 
produced acids that dissolved tooth structures when in the presence of 
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The progression of pit and fissure caries resembles two triangles with 
their bases meeting along the junction of enamel and dentin. 
i) Enamel: 
For the microscopic examination of enamel caries, ground section 
preparations are used because the decalcified sections of enamel becomes 
useless owing to the very high concentration minerals in this tissue The 
ground section preparation is examined by transmitted or polarized 
lights.(Kumar,2002). Enamel is a highly mineralized acellular tissue, and 
caries act upon it through a chemical process brought on by the acidic 
environment produced by bacteria. As the bacteria consume the sugar and 
use it for their own energy, they produce lactic acid. The effects of this 
process include the demineralization of crystals in the enamel, caused by 
acids, over time until the bacteria physically penetrate the dentin. Enamel 
rods, which are the basic unit of the enamel structure, run perpendicularly 
from the surface of the tooth to the dentin. Since demineralization of 
enamel by caries, in general, follows the direction of the enamel rods, the 
different triangular patterns between pit and fissure and smooth-surface 
caries develop in the enamel because the orientation of enamel rods are 
different in the two areas of the tooth. 
As the enamel loses minerals, and dental caries progresses, the 
enamel develop several distinct zones, visible under a light microscope. 
From the deepest layer of the enamel to the enamel surface, the identified 
areas are the: translucent zone, dark zones, body of the lesion, and surface 
zone. The translucent zone is the first visible sign of caries and coincides 
with a one to two percent loss of minerals. A slight remineralization of 
enamel occurs in the dark zone, which serves as an example of how the 
development of dental caries is an active process with alternating 
changes. The area of greatest demineralization and destruction is in the 
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body of the lesion itself. The surface zone remains relatively mineralized 
and is present until the loss of tooth structure results in a cavitation. 
ii) Dentin: 
Unlike enamel, the dentin reacts to the progression of dental caries. 
After tooth formation, the ameloblasts, which produce enamel, are 
destroyed once enamel formation is complete and thus cannot later 
regenerate enamel after its destruction. On the other hand, dentin is 
produced continuously throughout life by odontoblasts, which reside at 
the border between the pulp and dentin. Since odontoblasts are present, a 
stimulus, such as caries, can trigger a biologic response. These defense 
mechanisms include the formation of sclerotic and tertiary dentin. 
Fig 1.3 
In dentin from the deepest layer to the enamel, the distinct areas affected 
by caries are the advancing front, the zone of bacterial penetration, and 
the zone of destruction. The advancing front represents a zone of 
demineralised dentine due to acid and has no bacteria present. The zones 
of bacterial penetration and destruction are the locations of invading 
bacteria and ultimately the decomposition of dentin. The zone of 
destruction has a more mixed bacterial population where proteolytic 
enzymes have destroyed the organic matrix. The innermost dentine caries 
has been reversibly attacked because the collage matrix is not severely 
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damaged, giving it potential for repair. The outer more superficial zone is 
highly infected with proteolytic degradation of the collagen matrix and as 
a result the dentine is irreversibly demineralised. 
iii) Sclerotic dentin: 
The structure of dentin is an arrangement of microscopic channels, 
called dentinal tubules, which radiate outward from the pulp chamber to 
the exterior cementum or enamel border. The diameter of the dentinal 
tubules is largest near the pulp (about 2.5 fim) and smallest (about 900 
nm) at the junction of dentin and enamel. The carious process continues 
through the dentinal tubules, which are responsible for the triangular 
patterns resulting from the progression of caries deep into the tooth. The 
tubules also allow caries to progress faster. 
In response, the fluid inside the tubules bring immunoglobulins 
from the immune system to fight the bacterial infection. At the same time, 
there is an increase of mineralization of the surrounding tubules. This 
results in a constriction of the tubules, which is an attempt to slow the 
bacterial progression. In addition, as the acid from the bacteria 
demineralizes the hydroxyapatite crystals, calcium and phosphorus are 
released, allowing for the precipitation of more crystals which fall deeper 
into the dentinal tubule. These crystals form a barrier and slow the 
advancement of caries. After these protective responses, the dentin is 
considered sclerotic. 
Fluids within dentinal tubules are believed to be the mechanism by 
which pain receptors are triggered within the pulp of the tooth. Since 
sclerotic dentin prevents the passage of such fluids, pain that would 
otherwise serve as a warning of the invading bacteria may not develop at 
first. Consequently, dental caries may progress for a long period of time 
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without any sensitivity of the tooth, allowing for greater loss of tooth 
structure. 
iv) Tertiary dentin: 
In response to dental caries, there may be production of more 
dentin toward the direction of the pulp. This new dentin is referred to as 
tertiary dentin. Tertiary dentin is produced to protect the pulp for as long 
as possible from the advancing bacteria. As more tertiary dentin is 
produced, the size of the pulp decreases. This type of dentin has been 
subdivided according to the presence or absence of the original 
odontoblasts. If the odontoblasts survive long enough to react to the 
dental caries, then the dentin produced is called "reactionary" dentin. If 
the odontoblasts are killed, the dentin produced is called "reparative" 
dentin. 
In the case of reparative dentin, other cells are needed to assume 
the role of the destroyed odontoblasts. Growth factors, especially TGF-|3, 
are thought to initiate the production of reparative dentin by fibroblasts 
and mesenchymal cells of the pulp. Reparative dentin is produced at an 
average of 1.5 jxm/day, but can be increased to 3.5 |j.m/day. The resulting 
dentin contains irregularly shaped dentinal tubules that may not line up 
with existing dentinal tubules. This diminishes the ability for dental caries 
to progress within the dentinal tubules. 
v) Cementum: 
The incidence of cemental caries increases in older adults as 
gingival recession occurs from either trauma or periodontal disease. It is a 
chronic condition that forms a large, shallow lesion and slowly invades 
first the root's cementum and then dentin to cause a chronic infection of 
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the pulp (see further discussion under classification by affected hard 
tissue). Because dental pain is a late finding, many lesions are not 
detected early, resulting in restorative challenges and increased tooth loss. 
http://en.wikipedia.org/wiki/Dental_caries. 
5. CLASSIFICATION 
Caries can be classified by location, etiology, rate of progression, 
and affected hard tissues. When used to characterize a particular case of 
tooth decay, these descriptions more accurately represent the condition to 
others and may also indicate the severity of tooth destruction. 
5.1 Location 
Generally, there are two types of caries when separated by 
location: caries found on smooth surfaces and caries found in pits and 
fissures. The location, development, and progression of smooth-surface 
caries differ fi"om those of pit and fissure caries. The pits and fissures of 
teeth provide a location for caries formation 
5.2 Pit and fissure caries 
Pits and fissures are anatomic landmarks on a tooth where tooth 
enamel infolds creating such an appearance. Fissures are formed during 
the development of grooves, and have not fiilly fiised (unlike grooves), 
thus possessing a unique linear-like small depression in enamel's surface 
structure, which would be a great place for dental caries to develop and 
flourish. Fissures are mostly located on the occlusal (chewing) surfaces of 
posterior teeth and palatal surfaces of maxillary anterioir teeth. Pits are 
small, pinpoint depressions that are found at the ends or cross-sections of 
grooves. In particular, buccal pits are found on the facial surface of 
molars. For all types of pits and fissures, the deep infolding of enamel 
makes oral hygiene along these surfaces difficult, allowing dental caries 
to be common in these areas. 
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The occlusal surfaces of teeth represent 12.5% of all tooth 
surfaces but are the location of over 50%of all dental caries. Among 
children, pit and fissure caries represent 90% of all dental caries. Pit and 
fissure caries can sometimes be difficult to detect. As the decay 
progresses, caries in enamel nearest the surface of the tooth spreads 
gradually deeper. Once the caries reaches the dentin at the dentino-
enamel junction, the decay quickly spreads laterally. Within the dentin, 
the decay follows a triangle pattern that points to the tooth's pulp. This 
pattern of decay is typically described as two triangles (one triangle in 
enamel, and another in dentin) with their bases conjoined to each other at 
the dentino-enamel junction (DEJ). This base-to-base pattern is typical of 
pit and fissure caries, unlike smooth-surface caries (where base and apex 
of the two triangles join). 
5.3 Smooth-surface caries 
There are three types of smooth-surface caries. Proximal caries, 
also called interproximal caries, form on the smooth surfaces between 
adjacent teeth. Root caries form on the root surfaces of teeth. The third 
type of smooth-surface caries occur on any other smooth tooth surface. 
Fig 1.4 
In this radiograph, the dark spots in the adjacent teeth show proximal 
caries. 
Proximal caries are the most difficult type to detect. Frequently, 
this type of caries cannot be detected visually or manually with a dental 
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explorer. Proximal caries form cervically (toward the roots of a tooth) just 
under the contact between two teeth. As a result, radiographs are needed 
for early discovery of proximal caries. 
Root caries, which are sometimes described as a category of 
smooth-surfaces caries, are the third most common type of caries and 
usually occur when the root surfaces have been exposed due to gingival 
recession. When the gingival is healthy, root caries is unlikely to develop 
because the root surfaces are not as accessible to bacterial plaque. The 
root surface is more vulnerable to the demineralization process than 
enamel because cementum begins to demineralize at 6.7 pH, which is 
higher than enamel's critical pH. Regardless, it is easier to arrest the 
progression of root caries than enamel caries because roots have a greater 
reuptake of fluoride than enamel. Root caries are most likely to be found 
on facial surfaces, then interproximal surfaces, then lingual surfaces. 
Mandibular molars are the most common location to find root caries, 
followed by mandibular premolars, maxillary anteriors, maxillary 
posteriors, and mandibular anteriors. Lesions on other smooth surfaces of 
teeth are also possible. Since these occur in all smooth surface areas of 
enamel except for interproximal areas, these types of caries are easily 
detected and are associated with high levels of plaque and diets 
promoting caries formation. 
5.4 Other general descriptions 
Besides the two previously mentioned categories, carious lesions 
can be described further by their location on a particular surface of a 
tooth. Caries on a tooth's surface that are nearest the cheeks or lips are 
called "facial caries", and caries on surfaces facing the tongue are known 
as "lingual caries". 
Caries near a tooth's cervix. The location where the crown of a 
tooth and its roots meet are referred to as cervical caries. Occlusal caries 
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are found on the chewing surfaces of posterior teeth. Incisal caries are 
caries found on the chewing surfaces of anterior teeth. Caries can also be 
described as "mesial" or "distal." Mesial signifies a location on a tooth 
closer to the median line of the face, which is located on a vertical axis 
between the eyes, down the nose, and between the contact of the central 
incisors. Locations on a tooth further away from the median line are 
described as distal. 
5.5 Rate of progression 
Temporal descriptions can be applied to caries to indicate the 
progression rate and previous history. "Acute" signifies a quickly 
developing condition, whereas "chronic" describes a condition which has 
taken an extended time to develop. Recurrent caries, also described as 
secondary, is caries that appears at a location with a previous history of 
caries. This is frequently found on the margins of fillings and other dental 
restorations. On the other hand, incipient caries describes decay at a 
location that has not experienced previous decay. Arrested caries 
describes a lesion of tooth which was previousl demineralized but was 
remineralized before causing a cavitation. 
http://www.remedvland.com/2013/04/dental-caries-cavities-tooth-decav.-
decav.html. 
6 Signs and symptoms 
A person experiencing caries may not be aware of the disease. The 
earliest sign of a new carious lesion is the appearance of a chalky white 
spot on the surface of the tooth, indicating an area of demineralization of 
enamel. This is referred to as a white spot lesion, an incipient carious 
lesion or "microcavity". As the lesion continues to demineralize, it can 
turn brown but will eventually turn into a cavitation ("cavity"). Before the 
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cavity forms the process is reversible, but once a cavity forms the lost 
tooth structure cannot be regenerated. A lesion that appears dark brown 
and shiny suggests dental caries was once present but the 
demineralization process has stopped, leaving a stain. Active decay is 
lighter in color and dull in appearance. 
Fig 1.5 
(A) A small spot of decay visible on the surface of a tooth. (B) The 
radiograph reveals an extensive region of demineralization within the 
dentin (arrows). (C) A hole is discovered on the side of the tooth at the 
beginning of decay removal. (D) All decay removed. 
As the enamel and dentin are destroyed, the cavity becomes more 
noticeable. The affected areas of the tooth change color and become soft 
to the touch. Once the decay passes through enamel, the dentinal tubules, 
which have passages to the nerve of the tooth, become exposed, resulting 
in pain that can be transient, temporarily worsening with exposure to 
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heat, cold, or sweet foods and drinks. A tooth weakened by extensive 
internal decay can sometimes suddenly fracture under normal chewing 
forces. 
When the decay has progressed enough to allow the bacteria to 
overwhelm the pulp tissue in the center of the tooth a toothache can result 
and the pain will become more constant. Death of the pulp tissue and 
infection are common consequences. The tooth will no longer be 
sensitive to hot or cold, but can be very tender to pressure. 
Dental caries can also cause bad breath and foul tastes. In highly 
progressed cases, infection can spread from the tooth to the surrounding 
soft tissues. Complications such as cavernous sinus thrombosis and 
Ludwig angina can be life-threatening. 
7. Causes 
There are four main criteria required for caries formation: 
1. A tooth surface (enamel or dentin) 
2. Caries-causing bacteria 
3. Fermentable carbohydrates (such as sucrose) 
4. Time 
The caries process does not have an inevitable outcome, and 
different individuals will be susceptible to different degrees depending on 
the shape of their teeth, oral hygiene habits, and the buffering capacity of 
their saliva. Dental caries can occur on any surface of a tooth that is 
exposed to the oral cavity, but not the structures that are retained within 
the bone. The bacteria most responsible for dental cavities are the mutans 
streptococci, most prominently Streptococcus mutans and Streptococcus 
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sobrinus, and lactobacilli. If left untreated, the disease can lead to pain, 
tooth loss and infection. 
Tooth decay disease is caused by specific types of bacteria that 
produce acid in the presence of fermentable carbohydrates such as 
sucrose, fructose, and glucose. The mineral content of teeth is sensitive to 
increases in acidity from the production of lactic acid. To be specific, a 
tooth (which is primarily mineral in content) is in a constant state of 
back-and-forth demineralization and remineralization between the tooth 
and surrounding saliva. For people with little saliva, especially due to 
radiation therapies and autoimmune disorders, such as Sjogren's 
syndrome, that may destroy the salivary glands, there also exists therapies 
such as saliva substitutes and remineralization products. These patients 
may be susceptible to dental caries. When the pH at the surface of the 
tooth drops below 5.5, demineralization proceeds faster than 
remineralization (meaning that there is a net loss of mineral structure on 
the tooth's surface). 
All caries occur from bacterial acid demineralization that exceeds 
saliva and fluoride remineralization, and acid demineralization occurs 
where bacterial plaque is left on teeth. Because most plaque-retentive 
areas are between teeth and inside pits and fissures on chewing surfaces 
where brushing is difficult, over 80% of cavities occur inside pits and 
fissures. Areas that are easily cleansed with a toothbrush, such as the 
front and back surfaces (facial and lingual), develop fewer cavities. 
Some foods have an acidic pH of 5.5 or lower which can result in 
demineralisation in the absence of bacteria. This is known as erosion, 
rather than caries, because the acid is not bacterial in origin. Attack by 
40 
acid from systemic complications such as bulimia and stomach 
difficulties as well as vomiting can cause tooth erosion. 
7.1) Teeth 
There are certain diseases and disorders affecting teeth that may 
leave an individual at a greater risk for cavities. Amelogenesis 
imperfecta, which occurs between 1 in 718 and 1 in 14,000 individuals, is 
a disease in which the enamel does not fully form or forms in insufficient 
amounts and can fall off a tooth. In both cases, teeth may be left more 
vulnerable to decay because the enamel is not able to protect the tooth. 
In most people, disorders or diseases affecting teeth are not the 
primary cause of dental caries. Approximately 96% of tooth enamel is 
composed of minerals. These minerals, especially hydroxyapatite, will 
become soluble when exposed to acidic environments. Enamel begins to 
demineralize at a pH of 5.5. Dentin and cementum are more susceptible 
to caries than enamel because they have lower mineral content. Thus, 
when root surfaces of teeth are exposed from gingival recession or 
periodontal disease, caries can develop more readily. Even in a healthy 
oral environment, however, the tooth is susceptible to dental caries. 
The evidence for linking malocclusion and/or crowding to the 
dental caries is weak; however, the anatomy of teeth may affect the 
likelihood of caries formation. Where the deep developmental grooves of 
teeth are more numerous and exaggerated, pit and fissure caries are more 
likely to develop (see next section). Also, caries are more likely to 
develop when food is trapped between teeth. 
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Fig 1.6 
A gram stain image of Streptococcus mutans. 
7.2) Bacteria 
The mouth contains a wide variety of oral bacteria, but only a few 
specific species of bacteria are believed to cause dental caries: 
Streptococcus mutans and Lactobacilli among them. These organisms can 
produce high levels of lactic acid following fermentation of dietary 
sugars, and are resistant to the adverse effects of low pH, properties 
essential for cariogenic bacteria. As the cementum of root surfaces is 
more easily demineralized than enamel surfaces, a wider variety of 
bacteria can cause root caries including Lactobacillus acidophilus, 
Actinomyces spp., Nocardia spp., and Streptococcus mutans. Bacteria 
collect around the teeth and gums in a sticky, creamy-coloured mass 
called plaque, which serves as a biofilm. Some sites collect plaque more 
commonly than others, for example sites with a low rate of salivary flow 
(molar fissures). Grooves on the occlusal surfaces of molar and premolar 
teeth provide microscopic retention sites for plaque bacteria, as do the 
interproximal sites. Plaque may also collect above or below the gingiva 
where it is referred to as supra- or sub-gingival plaque, respectively. 
These bacterial strains, most notably S. mutans can be inherited by a child 
from a caretaker's kiss or through feeding premasticated food. 
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7.3) Fermentable carbohydrates 
Bacteria in a person's mouth convert glucose, fructose, and most 
commonly sucrose (table sugar) into acids such as lactic acid through a 
glycolytic process called fermentation. If left in contact with the tooth, 
these acids may cause demineralization, which is the dissolution of its 
mineral content. The process is dynamic, however, as remineralization 
can also occur if the acid is neutralized by saliva or mouthwash. Fluoride 
toothpaste or dental varnish may aid remineralization. If demineralization 
continues over time, enough mineral content may be lost so that the soft 
organic material left behind disintegrates, forming a cavity or hole. The 
impact such sugars have on the progress of dental caries is called 
cariogenicity. Sucrose, although a bound glucose and fructose unit, is in 
fact more cariogenic than a mixture of equal parts of glucose and 
fructose. This is due to the bacteria utilising the energy in the saccharide 
bond between the glucose and fructose subunits. S.mutans adheres to the 
biofilm on the tooth by converting sucrose into an extremely adhesive 
substance called dextran polysaccharide by the enzyme dextransucranase. 
7.4) Time 
The frequency of which teeth are exposed to cariogenic (acidic) 
environments affects the likelihood of caries development. After meals or 
snacks, the bacteria in the mouth metabolize sugar, resulting in an acidic 
by-product that decreases pH. As time progresses, the pH returns to 
normal due to the buffering capacity of saliva and the dissolved mineral 
content of tooth surfaces. During every exposure to the acidic 
environment, portions of the inorganic mineral content at the surface of 
teeth dissolves and can remain dissolved for two hours. Since teeth are 
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vulnerable during these acidic periods, the development of dental caries 
relies heavily on the frequency of acid exposure. 
The carious process can begin within days of a tooth's erupting into 
the mouth if the diet is sufficiently rich in suitable carbohydrates. 
Evidence suggests that the introduction of fluoride treatments have 
slowed the process. Proximal caries take an average of four years to pass 
through enamel in permanent teeth. Because the cementum enveloping 
the root surface is not nearly as durable as the enamel encasing the crown, 
root caries tends to progress much more rapidly than decay on other 
surfaces. The progression and loss of mineralization on the root surface is 
2.5 times faster than caries in enamel. In very severe cases where oral 
hygiene is very poor and where the diet is very rich in fermentable 
carbohydrates, caries may cause cavities within months of tooth eruption. 
This can occur, for example, when children continuously drink sugary 
drinks from baby bottles . 
7.6) Other risk factors 
Reduced salivary flow rate is associated with increased caries since 
the buffering capability of saliva is not present to counterbalance the 
acidic environment created by certain foods. As a result, medical 
conditions that reduce the amount of saliva produced by salivary glands, 
in particular the submandibular gland and parotid gland, are likely to dry 
mouth and thus to widespread tooth decay. Examples include Sjogren's 
syndrome, diabetes mellitus, diabetes insipidus, and sarcoidosis. 
Medications, such as antihistamines and antidepressants, can also impair 
salivary flow. Stimulants, most notoriously methylamphetamine ("meth 
mouth"), also occlude the flow of saliva to an extreme degree. 
Tetrahydrocannabinol, the active chemical substance in cannabis, also 
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causes a nearly complete occlusion of salivation, known in colloquial 
terms as "cotton mouth". Moreover, 63% of the most commonly 
prescribed medications in the United States list dry mouth as a known 
side-effect. Radiation therapy of the head and neck may also damage the 
cells in salivary glands, somewhat increasing the likelihood of caries 
formation. 
The use of tobacco may also increase the risk for caries formation. 
Some brands of smokeless tobacco contain high sugar content, increasing 
susceptibility to caries. Tobacco use is a significant risk factor for 
periodontal disease, which can cause the gingiva to recede. As the 
gingiva loses attachment to the teeth due to gingival recession, the root 
surface becomes more visible in the mouth. If this occurs, root caries is a 
concern since the cementum covering the roots of teeth is more easily 
demineralized by acids than enamel. Currently, there is not enough 
evidence to support a causal relationship between smoking and coronal 
caries, but evidence does suggest a relationship between smoking and 
root-surface caries. 
Intrauterine and neonatal lead exposure promote tooth decay. 
Besides lead, all atoms with electrical charge and ionic radius similar to 
bivalent calcium, such as cadmium, mimic the calcium ion and therefore 
exposure may promote Poverty is also a significant social determinant for 
oral health. Dental caries have been linked with lower socio-economic 
status and can be considered a disease of poverty. 
Forms are available for risk assessment for caries when treating 
dental cases; this system using the evidence-based Caries Management by 
Risk Assessment (CAMERA). It is still unknown if the identification of 
high-risk individuals can lead to more effective long-term patient 
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management that prevents caries initiation and arrests or reverses the 
progression of lesions. 
8 Treatment 
An amalgam used as a restorative material in a tooth. Destroyed 
tooth structure does not fully regenerate, although remineralization of 
very small carious lesions may occur if dental hygiene is kept at optimal 
level. For the small lesions, topical fluoride is sometimes used to 
encourage remineralization. For larger lesions, the progression of dental 
caries can be stopped by treatment. The goal of treatment is to preserve 
tooth structures and prevent further destruction of the tooth. 
Generally, early treatment is less painful and less expensive than 
treatment of extensive decay. Anesthetics local, nitrous oxide ("laughing 
gas"), or other prescription medications may be required in some cases to 
relieve pain during or following treatment or to relieve anxiety during 
treatment. A dental handpiece ("drill") is used to remove large portions of 
decayed material from a tooth. A spoon is a dental instrument used to 
remove decay carefully and is sometimes employed when the decay in 
dentin reaches near the pulp. Once the decay is removed, the missing 
tooth structure requires a dental restoration of some sort to return the 
tooth to functionality and aesthetic condition. 
Restorative materials include dental amalgam, composite resin, 
porcelain, and gold. Composite resin and porcelain can be made to match 
the color of a patient's natural teeth and are thus used more frequently 
when aesthetics are a concern. Composite restorations are not as strong as 
dental amalgam and gold; some dentists consider the latter as the only 
advisable restoration for posterior areas where chewing forces are great. 
When the decay is too extensive, there may not be enough tooth structure 
remaining to allow a restorative material to be placed within the tooth. 
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Thus, a crown may be needed. This restoration appears similar to a cap 
and is fitted over the remainder of the natural crown of the tooth. Crowns 
are often made of gold, porcelain, or porcelain fijsed to metal. 
In certain cases, root canal therapy may be necessary for the 
restoration of a tooth. Root canal therapy, also called "endodontic 
therapy", is recommended if the pulp in a tooth dies from infection by 
decay-causing bacteria or from trauma. During a root canal, the pulp of 
the tooth, including the nerve and vascular tissues, is removed along with 
decayed portions of the tooth. The canals are instrumented with 
endodontic files to clean and shape them, and they are then usually filled 
with a rubber-like material called gutta percha. The tooth is filled and a 
crown can be placed. Upon completion of a root canal, the tooth is now 
non-vital, as it is devoid of any living tissue. 
An extraction can also serve as treatment for dental caries. The 
removal of the decayed tooth is performed if the tooth is too far destroyed 
from the decay process to effectively restore the tooth.Extractions are 
sometimes considered if the tooth lacks an opposing tooth or will 
probably cause further problems in the fiiture, as may be the case for 
wisdom teeth. http://www.remedvland.com/2013/04/dental-caries-
cavities-tooth-decav.html. 
9 Prevention 
9.1) Oral hygiene 
Personal hygiene care consists of proper brushing and flossing 
daily. The purpose of oral hygiene is to minimize any etiologic agents of 
disease in the mouth. The primary focus of brushing and flossing is to 
remove and prevent the formation of plaque. Plaque consists mostly of 
bacteria. As the amount of bacterial plaque increases, the tooth is more 
vulnerable to dental caries. A toothbrush can be used to remove plaque on 
most surfaces of the teeth except for areas between teeth. When used 
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correctly, dental floss removes plaque from areas which could otherwise 
develop proximal caries. Other adjunct hygiene aids include interdental 
brushes, water picks and mouthwashes. Professional hygiene care 
consists of regular dental examinations and cleanings. Sometimes, 
complete plaque removal is difficult, and a dentist or dental hygienist 
may be needed. 
9.2) Dietary modification 
For dental health, the frequency of sugar intake is more important 
than the amount of sugar consumed. In the presence of sugar and other 
carbohydrates, bacteria in the mouth produce acids which can 
demineralize enamel, dentin, and cementum. The more frequently teeth 
are exposed to this environment, the more likely dental caries are to 
occur. Therefore, minimizing snacking is recommended, since snacking 
creates a continual supply of nutrition for acid-creating bacteria in the 
mouth. Brushing the teeth after meals is recommended. 
For children, the American Dental Association and the European 
Academy of Paediatric Dentistry recommend limiting the frequency of 
consumption of drinks with sugar, and not giving baby bottles to infants 
during sleep. Mothers are also recommended to avoid sharing utensils 
and cups with their infants to prevent transferring bacteria from the 
mother's mouth. It has been found that milk and certain kinds of cheese 
like Cheddar can help counter tooth decay if eaten soon after the 
consumption of foods potentially harmful to teeth. Chewing and 
stimulation of flavour receptors on the tongue are also known to increase 
the production and release of saliva, which contains natural buffers to 
prevent the lowering of pH in the mouth to the point where enamel may 
become demineralised. 
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9.3) Other preventive measures 
The use of dental sealants is a means of prevention. Sealants are 
thin plastic-like coating applied to the chewing surfaces of the molars. 
This coating prevents the accumulation of plaque in the deep grooves and 
thus prevents the formation of pit and fissure caries, the most common 
form of dental caries. 
Fluoride therapy is often recommended to protect against dental 
caries. It has been demonstrated that water fluoridation and fluoride 
supplements decrease the incidence of dental caries. Fluoride helps 
prevent decay of a tooth by binding to the hydroxy apatite crystals in 
enamel. The incorporated fluoride makes enamel more resistant to 
demineralization and, thus, resistant to decay. Topical fluoride is also 
recommended to protect the surface of the teeth. This may include a 
fluoride toothpaste or mouthwash. 
Furthermore, recent research shows that low intensity laser 
radiation of argon ion lasers may prevent the susceptibility for enamel 
caries and white spot lesions. Also, as bacteria are a major factor 
contributing to poor oral health, there is currently research to find a 
vaccine for dental caries. As of 2004, such a vaccine has been 
successfully tested on animals, and is in clinical trials for humans as of 
May 2006. http://en.wikipedia.org/wiki/Dental carie 
CONCLUSION 
Dental caries is a dynamic dietomicrobial disease involving cycles 
of demineralization and remineralization. Dental caries by means of 
prevention and cure, reserving surgical approaches for those whose 
disease severity and tissue loss leave no other options.Our understanding 
of caries has changed markedly in the last century. A National Institutes 
of Health consensus statementll2 acknowledged that tooth restoration 
does not stop the caries process and emphasized the need for improved 
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diagnosis, prevention and management of caries in its early (that is, 
noncavitated) stages..Examination, diagnosis and treatment planning are 
extremely challenging and rewarding for both the patient and the dentist 
if done thoroughly and properly with the patients best interest in mind 
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CHAPTER - III 
OBJECTIVE AND METHODOLOGY 
1. INTRODUCTION 
Knowledge is dynamic and multidimensional in nature. The new 
researches and thirst for knowledge has led to the generation of new 
work. It is necessary that new research and new findings should be 
circulated widely among the research scholars, scientists, specialists and 
others. 
Bibliometric studies in recent years have attained significance 
because of its practical application in the evaluation of library operation 
and services, as a statistical and mathematical technique. This study is 
helpful in management of scientific literature measuring the utility of 
periodicals and relationship between journals and subject area and also in 
knowing the most productive contribution in a given field. 
2. OBJECTIVES 
Before conducting any study, the objective of the study should be kept in 
mind by the researcher. The present study aims at identification and 
describing some of the characteristics of literature published in the field 
of "Dental caries" over the period of 5 years during (2000-2004) with a 
view of, to identify the year, language, form of documents, country of 
origin from where the document is published. 
The main objectives of the present study are: 
• To know the eminent authors in the field of "Dental caries." 
• To prepare a ranked list of journals and to find out the core journals 
in the field of "Dental caries". 
• To know the most producfive country in the field of 'Dental 
caries". 
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• To know the most common form of document in the given 
literature. 
• To know the language(s) in which the most of Hterature on the 
subject has been published. 
• To know the rate of collaborations research. 
• To find out the chronological distribution of items. 
3. METHODOLOGY 
The exponential growth of literature and rapid development of libraries 
generated several evolutionary studies about the effectiveness and 
efficiency of information services. The methodology of Bibliometrics can 
be shown through the following flow chart: 
Selection of Source Document 
Collection of Data 
Analysis and Interpretation of Data 
i 1 1 1 i i i 
Ranking 
Of 
Periodical 
Country 
wise 
distribution 
Of items 
Subject 
wise 
distribution 
of items 
Year wise 
Distribution 
of items 
Language 
wise 
distribution 
of items 
Form 
wise 
distribution 
of items 
Ranking 
Of 
authors 
Application of Bibliometric Laws 
Conclusion 
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3.1 Selection of Source Document 
The first step in this study is to select the source document from 
which data is to be collected. For this purpose Index medicus which is 
published from NLM, Washington, USA. Since 1964 has been consulted 
fr)r the purpose of collection of data. 
3.2 Collection of Data 
From the 5 volume of index medicus i.e., 2000, 2001,2002, 2003, 
2004,1016 references on the subject of Dental caries The same was 
maintained on Excel- Worksheet. 
3.3 Analysis and Interpetation of Data 
All 1016 references were arranged and sorted in order to complete 
the following studies. 
3.3.1 Ranking of Periodicals 
The main objective of this study is to identify the core periodicals 
containing the research literature on Dental caries. To conduct this study, 
the items published in different periodicals were grouped together and 
ranked list of periodicals were prepared. It is necessary to know the most 
productive journals on the subject. 
3.3.2 Country wise distribution of items 
This study is conducted to identify the place of origin of 
documents, which is given in index medicus. The countries were grouped 
on the basis of their place of origin. They were then counted and ranked 
in a table. 
3.3.3 Year wise distribution of items 
In this analysis year of origin of item were studied to know how 
many items belong to a particular time period on the basis of frequency of 
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items belonging to a particular year. The c[a:ta'^ wa99*Htffyzed and tabulated 
to find the most productive year of items. 
3.3.4 Language wise distribution of items 
This study attempts to analyze the language wise distribution of 
items. Since the source of documents is of international level, and have 
comprehensive coverage and articles are published in almost all 
languages of the world. So researcher analyzed the items language wise. 
For the purpose of language wise analysis, the entries were grouped 
according to their origin. After this, they were counted and then prepared 
a ranked list of languages. 
3.3.5 Form wise distribution of items 
There are variety of forms of documents in which literature on 
Dental caries is published. These articles, research report, news letter etc. 
the analysis has been done to know the major forms of documents used 
for producing new information on the subject under study. These have 
been tabulated to find out most used source material. 
3.3.6 Ranking of authors 
The researcher analyzed the authors on the basis of their frequency 
of occurrence i.e. how many times an author occurs. This study has been 
conducted to know the eminent personalities in the field of Dental caries. 
Ranking of authors are done to identify the most productive contributions 
on the subject. For the purpose of ranking of authors, the information 
about all the authors was retrieved, arranged and tabulated in the order of 
decreasing frequency of their contributions. 
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3.3.7 Application of Bibliometric Laws 
The whole study depends upon the application of bibliometric laws 
such as Lotka, Bradford and Zipf s Laws. These laws were applied to the 
analyzed data to check their validity. 
3.3.8 Conclusion 
The last step of this study is to conclude the findings of the study 
and made true recommendations, if proved. 
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CHAPTER - IV 
DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
The required data on the topic of "Dental caries" were collected 
from five volumes of Index Medicus for the year 2000-2004.. Five 
volumes carried 1016 items were covered a period from 2000-2004 were 
selected on the subject. The collected data was analyzed to conduct the 
following studies. 
4.1 Ranking of Periodicals 
In the present era, journals play an important role in scientific 
communication of current information. Articles published in journals 
provide nascent micro thoughts to the researches. It may be found that 
certain core journals contribute most of the literature on particular topic. 
This information of core journals in various subjects will go a long way 
in preparing the subscription list of journals by the librarian. The present 
study is therefore meant to identify the most important journals, 
constituting the most of the literature of research value in the field of 
"Dental caries". In the collected data, all the 1016 references were found 
to be published in 157 periodicals, which have been ranked upto 24* 
positions. Table shows that first rank was occupied by the journal titled 
"caries research" which accounts for 10.82% of total references. Next 
five positions are occupied by journals like "comm dent oral epidemoil" 
(7.48%), "Ann Ig" (4.82%), "comm dent health" (4.42%),"Pediatr dent" 
(4.33%)and "Acta odontal scand" (3.83%) respectively. 
Table 4.1 shows that the most of the literature on "Dental caries" 
appeared in 5 periodicals as total no. of items329 consfitufing32.38% 
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appeard in those periodicals. The journals having their frequency of 
occurrence in the range of 44- 110 is 5, those in range 21-39 is 7. 
TABLE 4.1 
S.NO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
15 
15 
Name of periodical 
Caries research 
Community dental 
oral epidomoil 
Annali de igiene 
Community dental 
health 
Pediadtr dent 
Acta odontologica 
scandinavica 
International dental 
journal 
British dental journal 
Journal of Amrican 
dental association 
Journal of public 
health dentistry 
Journal of dental 
education 
Central European 
journal of public 
health 
American society of 
dentistry children j 
dentistry for children 
Journal of dentistry 
Revue beige de 
medicine dentaire 
Australian dental 
journal 
Cademos de saude 
Country 
SWITZERLAND 
DENMARK 
ITALY 
G.B 
U.S 
DENMARK 
PARIS 
ENGLAND 
U.S.A 
U.S 
U.S 
G.B 
U.S.A 
U.K 
BELGIUM 
AUSTRALIA 
SAUDI 
Frequency 
110 
76 
% age 
10.82% 
7.48% 
50 4.82% 
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44 
39 
36 
33 
27 
25 
24 
21 
18 
14 
14 
13 
13 
442% 
4.33% 
3.83% 
3.54% 
3.24% 
2.65% 
2.46% 
2.16% 
2.06% 
1.57% 
1.37% 
1.37% 
1.27% 
1.27% 
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18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
15 
15 
16 
16 
17 
17 
17 
17 
18 
18 
18 
19 
19 
19 
19 
19 
19 
20 
publication 
Dental clinics of 
north America 
Folia medica 
Pesquisa 
odontologica 
brasileira 
Zhonghua kou qiang 
yi xue za zhi 
Forgor s.z 
Journal of dentistry 
for children 
Journal of dental 
research 
Hua xi kou qiang yi 
xue za zhi 
Ann univ mariae 
curie sklodowska 
med 
Critical review in oral 
biology & medicine 
Journal of oral 
rehabilitation 
Cochrane database of 
systematic reviews 
Journal Canadian dent 
assoc 
Revistade saude 
publication 
Saudi medical 
journal 
Schewiz monatsschr 
zahnmed 
Shanghai kou quing 
yi xue 
Swedish dental 
ARABIA 
U.S.A 
BULGARIA 
BRAZIL 
CHINA 
BRAZIL 
CHICAGO 
U.S.A 
CHINA 
POLAND 
U.S.A 
U.K 
G.B 
CANADA 
BRAZIL 
SAUDI 
ARABIA 
SWITZERLAND 
CHINA 
SWEDEN 
13 
13 
12 
12 
11 
11 
11 
11 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
1.27% 
1.27% 
1.18% 
1.18% 
1.08% 
1.08% 
1.08% 
1.08% 
0.78% 
0.78% 
0.78% 
0.68% 
0.68%) 
0.68% 
0.68% 
0.68% 
0.68% 
0.68% 
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36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
20 
20 
20 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
journal supplement 
Atencion primaria 
European j paediatric 
dentistry 
Journal of prosthetic 
Dentistry 
American journal of 
preventive medicine 
Archives of oral 
biology 
Eastern 
mediterranean health 
journal 
Journal of clinical 
laser medicine & 
surgery 
Journal of clinical 
microbiology 
Chung hua kou 
Chiang 
Cleft palate 
craniofacial journal 
Journal of oral 
science 
Medical principles &. 
practice 
Collegium 
antropologicum 
Environmental health 
prospectives 
Minerva 
stomatologica 
Gesundheistswesen 
Zhonghua kou qiang 
yi xue za zhi 
Journal of public 
Spain 
U.S.A 
U.S.A 
U.S.A 
U.K 
egypt 
U.S 
u.s 
CHINA 
U.S.A 
JAPAN 
SWITZERLAND 
CROATIA 
U.S 
ITALY 
GERMANY 
CHINA 
U.SA. 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
0.59% 
0.59% 
0.59% 
0.49% 
0.49% 
0.49% 
0.49% 
0.49% 
0.39% 
0.39% 
0.39% 
0.39% 
0.29% 
0.29% 
0.29% 
0.29% 
0.29% 
0.29% 
60 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
22 
22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
health 
Lasers in surgery& 
medicine 
Medicine oral 
JAMA journal of 
American medical 
association 
NZDentj 
Oral surgery oral 
medicine 
Public health 
nutrition 
Revista panamericana 
de salud publication 
American journal 
arthododontics& 
dentrofacial 
orthpedics 
Clinical& diagnostic 
laboratory 
immunology 
East African medical 
J 
European j public 
health 
Infect immunology 
Journal of archives 
oral biology 
D N A cell biology 
European j oral 
science 
Journal of epidemoil 
biostate 
Journal of infectious 
disease 
U.S.A 
POLAND 
U.K 
NEW 
ZEALAND 
U.S.A 
U.S.A 
SPAIN 
U.S.A 
U.S.A 
KENYA 
G.B 
U.S.A 
U.S.A 
U.S.A 
ENGLAND 
U.S.A 
U.S.A 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
0.29% 
0.29% 
0.39% 
0.29% 
0.29% 
0.29% 
0.29% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
61 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
Journal of medical& 
dental science 
Journal of medical 
microbiology 
N Y state dent j 
Nippon koshn Eisei 
zasshi 
Orv hetil 
Pediadtric allergy& 
immunology 
Pediatric 
Stomatologii 
Swedish dental 
journal 
Western ross akad 
med nauk 
wiad lek 
American journal of 
clinical nutrition 
American journal of 
physics anthropology 
American j public 
health 
Pediatric en espanol 
American family 
physician 
Annals academiae 
medicae stetinensis 
Annals of NY 
academy science 
Antonie van 
leeuwenhoek 
Archives of medical 
research 
Asia pacific j public 
JAPAN 
U.K 
U.S.A 
JAPAN 
HUNGARY 
DENMARK 
U.S.A 
RUSSIA 
SWEDEN 
RUSSIA 
POLAND 
U.S 
u.s 
U.S 
MADRID 
U.S 
POLAND 
U.S.A 
NETHERLAND 
MEXICO 
CHINA 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
0.19% 
I 0 .19% 
I 0.19% I 
0.19% I 
0.19%^ 
' 0.19% ! 
0.19% i 
, 0.19% I 
0.19%! 
0.19% I 
0.19% ! 
i 
0.19% I 
62 
92 
93 
94 
95 
24 
24 
24 
24 
health 
Basic life science 
Bio drugs 
Bio material 
BMJ British medical 
journal 
NETHERLAND 
NEW 
ZEALAND 
U.S.A 
U.K 
._. 
2 
2 
2 
2 
0.19%; 
0.19% 
0.19% 
0.19% 
The present ranking list may be useful be useful for the libraries in 
taking policy decisions regarding the subscription list of periodicals on 
the subject "Dental caries" and related diseases. It will be equally 
important for the document lists in preparing an exhaustive 
documentation list. The study may be useful for the scientists, as they 
know the most important / productive journals carrying the highest 
percentage of items. 
TABLE 4.1.1 
SHOWING RANGE OF FREQUENCY 
S.NO 
1 
2 
3 
4 
5 
6 
7 
Frequency 
Range 
44-110 
21-39 
13-18 
8-12 
5-7 
4-3 
1 -2 
Total 
No. Of 
Periodicals 
5 
7 
7 
9 
15 
23 
91 
157 
No. Of 
Items 
329 
205 
98 
92 
91 
81 
120 
1016 
% age 
32.38 
20.17 
9.64 
9.05 
8.95 
7.97 
11.81 
99.97 
Cumulative % 
age 
32.38 ' 
52.55 
62.19 ' 
71.24 
80.19 
88.16 ^ 
99.97 ^ 
^ 
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4.2 YEAR WISE DISTRIBUTION 
This study is useful in knowing the currency of information on 
"Dental caries" in the indexing and abstracting services. The main 
objective of the chronological study is to find out current information 
published by Index medicus. This study is useful in knowing the most 
productive year of items ranked. Through this study we will be able to 
know that how many articles on the subject were published in which year. 
Table 4.2 shows the chronological scattering of all references. It is 
observed that the total frequency of occurrence of items in the year 2000-
2004 were 159, 176, 218, 220 and 243 respectively. However, the highest 
percentage of frequency of occurrence of items in the year 2000-2004 of 
Index medicus was, 23.91% in 2004. In 2003, 2002, 2001 and 2000 the 
percentage of frequency were 21.65%, 21.45%o, 17.32% and 15.6% 
respectively. 
TABLE 4.2 
YEAR WISE DISTRIBUTION 
S.NO 
1 
2 
3 
4 
5 
Years 
2000 
2001 
2002 
2003 
2004 
Total 
Frequency 
159 
176 
218 
220 
243 
1016 
%age 
15.6 
17.32 
21.45 
21.65 
23.91 
99.93 
Cumulative% age 
15.6 
32.92 
54.37 
76.02 
99.93 
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GRAPH 4.3 
4.3 LANGUAGE WISE DISTRIBUTION 
It is always useful for the researchers and the information scientists 
to know the language(s) in which material their area of specialization is 
published. This type of study provides information about the most 
dominant language(s) in which the literature on the subject "Dental 
caries" is being produced. Table 4.3 shows the distribution of items 
according to the languages of publication. 1016items 728 (i.e. 71.65%) 
were published in English language. The second and third ranks were 
occupied by Italian and Chinese with 54 (5.31%) and 42 (4.13%)) items 
respectively. This is followed by French, portugese and Spanish etc 
TABLE 4.3 
S.NO 
1 
2 
3 
4 
5 
6 
Rank 
1 
2 
3 
4 
5 
6 
Name Of 
Language 
English 
Italian 
Chinese 
French 
Portuguese 
Spanish 
Frequency 
728 
54 
42 
37 
32 
25 
%age 
71.65 
5.31 
4.13 
3.64 
3.14 
2.46 
Cumulative 
%age 
71.65 
76.96 
81.09 
84.73 
87.87 
90.33 
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7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
6 
7 
8 
9 
10 
11 
11 
12 
13 
13 
13 
Arabic 
Dutch 
Polish 
Bulgarian 
Japanese 
Russian 
German 
Hungarian 
Czech 
Turkish 
Taiwanian 
Total 
25 
19 
16 
13 
10 
5 
5 
2 
1 
1 
1 
1016 
2.46 
1.87 
1.57 
1.27 
0.98 
0.49 
0.49 
0.19 
0.1 
0.1 
0.1 
99.95 
92.79 
94.66 
96.23 
97.5 
98.48 
98.97 
99.46 
99.65 
99.75 
99.85 
99.95 
GRAPH 4.3 
I English 
I Italian 
Chinese 
I French 
I Portuguese 
4.4 FORM WISE DISTRIBUTION 
The analysis of table shows that the literature on the subject 
"Dental caries" are published in 7 different forms. The main objective of 
this analysis is to know the forms in which the literature on this is being 
published. This study helps the information scientists /librarians in 
knowing the most productive form of literature on the subject .Analysis 
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of collected data shows that 977 items constituting 96.16% of the total 
data was published in the form of periodical article. The next three 
positions were occupied by letters,reports and conference proceedings 
with 35 (3.44%) and 1 (0.1 %>) references respectively. It may be stated 
that articles published in journals are the most vital media of 
communication among scientists belonging to the subject "Dental caries". 
TABLE 4.4 
FORM WISE DISTRIBUTION 
S.NO 
1 
2 
3 
Rank 
1 
2 
3 
Form 
Article 
Re port/Letter 
Conference 
Proceedings 
Frequency 
977 
35 
1 
1016 
Frequency 
%age 
96.16 
3.44 
0.1 
99.7 
Cumulative 
%age 
96.16 
99.6 
99.7 
GRAPH 4.4 
I Article 
I Report/Letter 
Conference Proceeding 
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4.5 COUNTRY WISE DISTRIBUTION 
Certain countries give more research output in a particular subject 
than others. This is very much useful not only for the information 
manager is very much useful not only for the information manager in 
finalizing the subscription list of periodicals but also for the research 
scholars as they tend to know the countries that are leaders in their 
respective field of research. Table 4.5 contains list 36 countries producing 
research material on "Dental caries". These countries have been ranked 
on the basis of frequency of occurrence of terms. It was observed that 
27.95% of the total articles were published from U.S.A. This is followed 
by U.K, Switzerland, Denmark and Italy which produce 15.45%, 12.00% 
, 11.51%) and 5.31%) respectively. The analysis not only shows the most 
productive countries of research on "Dental caries but indicates the wide 
coverage of Index Medicus , as the publication from 41 countries have 
been listed. 
COUNTRY WISE DISTRIBUTION 
TABLE 4.5 
S.NO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
RANK 
1 
2 
3 
4 
5 
6 
7 
8 
9 
NAME OF 
COUNTRIES 
U.S.A 
U.K 
SWITZERLAND 
DENMARK 
ITALY 
CHINA 
FRANCE 
BRAZIL 
SAUDI ARABIA 
FREQUENCY 
OF 
OCCURRENCE 
284 
157 
122 
117 
54 
42 
37 
32 
20 
Frequency 
%age 
27.95 
15.45 
12.00 
11.51 
5.31 
4.13 
3.64 
3.14 
1.96 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
10 
11 
12 
12 
13 
13 
14 
14 
15 
16 
17 
17 
18 
18 
18 
19 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
POLAND 
BELGIUM 
AUSTRALIA 
BULGARIA 
CHICAGO 
SPAIN 
CANADA 
JAPAN 
SWEDEN 
NEW ZEALAND 
EGYPT 
GERMANY 
CROATIA 
NETHERLANDS 
RUSSIA 
KENYA 
HUNGARY 
MEXICO 
CEZEK REPUBLIC 
CHILE 
INDIA 
ISRAIL 
PAPUA NEW 
GUINEA 
RUSSIAN 
FEDERATION 
SOUTH AFRICA 
TAIWAN 
TURKY 
Total 
16 
14 
13 
13 
11 
11 
10 
10 
9 
6 
5 
5 
4 
4 
4 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1016 
1.57 
1.37 
1.27 
1.27 
1.08 
1.08 
0.98 
0.98 
0.88 
0.59 
0.49 
0.49 
0.39 
0.39 
0.39 
0.29 
0.19 
0.19 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
99.88 
69 
ITALY 
DENMARK 
SWITZERLAND 
U.K 
U.S.A 
Seriesl 
0 50 100 150 200 250 300 
4.6 RANKING OF AUTHORS 
In every subject there are a number of contributors. However some 
of them are well known in a given field. It is therefore important to know 
the eminent authors in the field of "Dental caries". This information is 
equally useful for the librarian and the researchers. 
Table 4.6 give the name of the authors with their contributions (i.e. 
no. of papers).From the analysis it was found 857 (84.35%) were written 
by single author and 159 (15.6%) items were written by more than one i.e 
multiple authors. This shows the present trends of research in which joint 
efforts are involved to complete a research work. It may be noted that 
name for multiple authors were not given for each item in Index Medicus. 
Although this study is not sufficient to know the major contributors 
exactly, yet the present ranked list may be of considerable help to know 
the name of significant authors on the topic "Dental caries" during 2000-
2004. The names of first four most productive authors are: 
i) Pitts N.B (8 items) 
70 
ii) Marinho V.C (7items) 
iii) Poorterman J.H (7 items) 
iv) Bader J.D (6 items) 
While a summary of the other ranked authors can be seen in the 
following table. 
TABLE 4.6 
S.NO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
RANK 
1 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
NAME OF AUTHOR 
PITTS N.B 
MARINHO V.C 
POORTERMAN J.H 
BADER J.D 
BOWEN W.H 
TICKLE M 
WYNEA.H 
KIDDE.A 
BENERJEEA 
DIMITROVA MM 
GAOX 
HICKS M.J 
KUKLEVA M 
MENGHINIG.D 
NIOHC 
PETTIS 
VANDERASA.P 
FEATHERSTONE 
ALANEN P 
FREQUENCY 
8 
7 
7 
1 
6 
' 6 ^ : 
6 1 
6 
1 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
71 
20 
21 
21 
23 
24 
25 
26 
11 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
BURTB.A 
ISMAIL A.I 
KALLESTAL C 
LEVINS R.S 
LOVEREN C. 
PETERSON G.H 
SEPPA L 
TAIFOUR D 
VANOBBERGENJ 
EKSTRAND K.R 
HELMINENS.K 
MIKAMIY 
BIREKELANDJ.M 
AMEICHI B.T 
BAILM V 
CAUFIELD P.W 
CHRISTENEEN G.J 
ESPELID 1 
GABRIS K 
HANNIGANA 
HINTZH 
HOSSAIN M 
JONES P.S 
LIY 
UNGSTROM P 
MACHIULSKIENEV 
4 
i 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
72 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
MEJARE 1 
MILGRAM P 
PERES K.G 
PERETZ B 
PIENIHAKKINEN K 
PINELIC 
POLONKA M 
RADFORD J.R 
REICH E 
SAYEGH 
STENLUNDD H 
TANGG 
TINANOFF N 
TWETMAN S 
CHARLAND R 
OSHIMAT 
PIMC.M 
WARREN JJ 
ALSHARABITIMM 
ASSAF V 
AZOGUILEVYS 
BACAP 
BANZAHIM M 
BLANKENAU R.J 
BONECKER M 
BOROVSKI E.V 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
J 
1 
1 
73 
11 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
BROWN L.J 
BUCHALLAW 
CARVELHOJ.C 
CHESTER R.K 
CLARK P 
COHREUZ.C 
COMPAIN A.C 
DAVIS G.M 
DESOETJJ 
DINIEL 
DINNISM 
DONGY 
ELDERTON RJ 
EUZAROVAV.M 
ELLWOOD R.P 
ESTUPIAN DAY 
FANM 
FEJERSKOV 0 
FONTANA M 
FORGIEA.H 
GONZALIZ M.C 
GRAY MM 
GUOJ 
GUSTAFSSON A 
HARKANET 
HARRIS D.M 
2 
2 
2 
2 
2 
i 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
74 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
HAUSEN H 
HELDERMAN W.H 
HUT 
HUAY 
IRIGOYAN M.E 
JACOBSONJ.H 
JINB.H 
JOSEB 
KATOJ 
KHAN N.B 
KOLHO K.L 
KORHONEN M 
KUNZELLW 
LEEM 
LENNON A.M 
LEONTEVV.K 
LEROY R 
LINY 
LOES 
LUMBAN A 
MMWR 
MONTERO M.J 
MOORE PA 
MORGAN M.Z 
MORRIS R.E 
MUELLER W.A 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
75 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
NARIYANA M 
NASPITZG.M 
NYVADB 
OLIVAN G 
OLMEZS 
PETERSON P.E 
PIUNOVAA 
PRETTY I.A 
RAKHMANIM LU A 
RETHMAN J 
RETLEDGE D.R 
RODDH.D 
SEALE N.S 
SEKIM 
SHAFAI F 
SINCLAIR J.F 
SJOGREN K 
SLADEG.D 
SPIVAK K 
TADAA 
THOMSON W.H 
TRAEBERTJ.L 
TRAMAEUS S 
VANNIEWERNHUSYSENJ.P 
VANDVIEBROCKJ 
VERNSATER G 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
' 
• ^ 
76 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
WEINTRAUBJ.A 
WEINSTEIN P 
WENZELA 
WESTERMAN G 
WHILTON H 
WU.Y 
YANY 
ZERO D.T 
ZHUL 
ABBOT P.V 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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CHAPTER -V 
APPLICATION OF BIBLIOMETRIC LAWS 
To check the validity of BibUometric laws over the collected and 
analysed data, the next step is the application of bibliometric laws, after 
their interpretation. 
5.1 BRADFORD'S LAW of SCATTERING 
This law states that, "If scientific periodicals are arranged in 
order of decreasing productivity of articles on a given subject that 
may be divided into a nucleus of periodicals, more particularly 
devoted to the subject and several groups or zones, containing the 
same number of periodicals in the nucleus and succeeding zones" will 
be given as: 
1: n: n2 
Where ' 1 ' is the number of periodicals in the nucleus and 'n' is a 
multiplier. By the help of Table 4.1 Ranking of Periodicals, 95 
periodicals were divide into three zones according to their frequency of 
occurrence. 
In the first zone 4 periodicals carried 285 items , in the second zone 
15 journals carried 347 items and the third zone consist of 138 journals 
carrying 384 items. 
The first zone is nucleus zone as it contains 4 periodicals,followed 
by 15 journals in the second zone and 138 periodicals in the third zone. 
Number of permutations and combinations were tried to set data 
according to Bradford's law and it was found as such : 
1: n: n2 
4: 15:138 
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Here 15 = 4 x 4 = 16 (approx) 
138 = 4 X 4 X 4 = 64 (approx) 
Therefore , now the series is : 
4 : 4 x 4 : 4 x 4 x 4 
On substituting, 4 = n, we get 
4 : 4n : 4n2 
i.e 1 : n : n2 
(Where 1 is the number of periodicals in the nucleus and n is the 
multiplier) 
Hence Bradford's law is proved scientifically. 
TABLE 5.1 
BRADFORD'S TABLE 
S.NO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
No. of. J 
4 
Cum. No. 
1 
2 
3 
4 
Total 
5 
6 
7 
8 
9 
10 
11 
12 
13 
No. of items 
110 
76 
50 
49 
285 
44 
39 
36 
33 
27 
25 
24 
21 
18 
Cum No. of 
items 
110 
186 
236 
285 
329 
368 
404 
437 
464 
489 
513 
534 
552 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 
4 
15 
2 
4 
3 
6 
4 
5 
12 
11 
29 
62 
138 
15 
19 
Total 
21 
25 
28 
34 
38 
43 
55 
66 
95 
157 
Total 
28 
52 
347 
24 
44 
24 
42 
24 
25 
48 
33 
58 
62 
384 
580 
632 
656 
700 
724 
766 
790 
815 
863 
896 
954 
1016 
3 
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Diagram 5.1: Bradford's Bibliography 
1016 
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6 3 2 ^ x ^ 
2 8 5 , , ^ ' ^ ' ^ 
X I X2 X 3 
Cumulative number of Journals (log(n)) 
The number of journals in the nucleus can be obtained by plotting 
f(r) and log n semi logarithmic graph paper ( a bibliography), where f(r) 
is cumulative frequency and log 'n' is log of rank of journals as shown in 
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graph. This graph is drawn with the help of data analyzed and coupled in 
Table 5.1. 
The log value of 4 journals in the first zone is 0.6020, the log value 
of 15 journals in the second zone is 1.1760 and the log value of 138 
journals in the third zone is 2.1398 
5.2 LOTKA's INVERSE SQUARE LAW 
The Lotka's law states that, " the number of scientists who 
contribute 'n' paper will be l/n2 of those who contribute only one paper." 
During the present analysis it was observed that 857 authors have 
contributed 1016 items. Out of 1016 contributors, only 159 authors have 
contributed more than one paper and rest 857 authors have contributed 
only one paper giving each single contribution .However, according to 
Lotka's law single contribution should account for 84.35% of total. 
Lotka's law was applied to know the number of scientists 
contributing 2 papers 3 papers and 4 papers respectively, as given below: 
5.2.1 SCIENTISTS CONTRIBUTING TWO PAPERS 
As we know that the number of authors contributing only 1 paper 
is 857, the number of scientist contributing contributing 2 papers may be 
calculated by the formula. 
No. of scientists contributing n papers= No. of scientists 
contributing 1 paper 
n2 
On substituting, n=2 in the above formula 
No. of scientists contributing two papers = 857/2^ = 857/4 = 214.25 
However an analysis of data from Table 4.6 indicates that 98 authors 
have contributed 2 papers which is less than the figure, obtained by 
applying Lotka's law. 
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5.2.2 SCIENTISTS CONTRIBUTING THREE PAPERS 
On substituting, n = 3 in the formula we get 
No. of scientists contributing tliree papers = 857/3= 857/9= 95.22 
During analysis it was found that 30 authors have contributed 3 papers 
each, which is again less than calculated figure i.e. 90. 
5.2.3 SCIENTISTS CONTRIBUTING FOUR PAPERS 
On substituting, n = 4 in the above formula 
No. of scientists contributing four papers = 857/4 = 857/16 = 53.53 
The analysis of the actual data shows that only 13 authors have 
contributed 4 papers each, which is less than calculated figure i.e. 52. It 
may therefore, be concluded that the trends of research now a days have 
changed as compared to the period when Lotka's law was formulated. At 
present interdisciplinary method of research are common and most of the 
articles are now are written in joint authorship. On the basis of analysis of 
the present data, it is difficult to testify the validity of Lotka's law. 
5.3 ZIPF'S LAW OF WORD OCCURRENCE 
This law states that ,"in a long textual matter if words are arranged 
in their decreasing order of frequency, then the rank of any given word of 
the text will be inversely propotional to the frequency of occurrence of 
the word" i.e. 
ral/f 
(where 'r' is rank and ' f is frequency) 
rf = c (where, c is constant) 
Taking log on both the sides 
Log (f) + log (r) = log c 
Or log (f) + log (r) = c (where, c is constant) 
To apply this law the words (terms) were collected from the title of 
the articles and ranked according to their frequency of occurrence in 
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decreasing order. Only those words occupying upto 120 items are given 
in Table 5.3 
On the application of this law, it is found that log of frequency of 
occurrence of words when added to log of their rank, results are almost 
same for each word. The log of frequency of three most potent words 
appeared in the titles 'Dental caries" are given below: 
5.3.1 Word : Dental caries 
Frequency : 1012 
Rank: 1 
Log of frequency + log of rank 
Log 1012 + logl = 3.005 + 0 = 3.005 word 
5.3.2 Word: Teeth 
Frequency : 512 
Rank: 2 
Log of frequency + log of rank 
Log 512 + log2 = 2.707 + 0.3010 = 3.008 word 
5.3.3 Word : Disease 
Frequency : 415 
Rank: 3 
Log of frequency + log of rank 
Log 415 + log3 = 2.618 + 0.477=3.095 word 
Thus , it is proved that Zipf s law is valid even today. 
TABLE 5.3 
RANKING OF WORD OCCURRENCE 
S.NO 
1 
2 
3 
4 
5 
6 
Rank 
1 
2 
3 
4 
5 
6 
Words 
Dental caries 
Teeth 
Disease 
Treatment 
Risk 
Prevention 
Frequency 
1012 
512 
415 
312 
200 
120 
Log (C) 
3.005 
2.707 
2.618 
2.494 
2.30 
2.079 
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CHAPTER -VI 
FINDINGS AND CONCLUSION 
Bibliometric analysis is now becoming an important tool for the 
understanding of science, scientists, scientific contributions and 
publications. Bibliometric methods based on statistical analysis can be 
used for eliminating low quality publication. The analysis can be done by 
observation, measurement and grouping. These are also applied for the 
management of science, analyzing the utility of journals and fields and 
measuring the performance of scientists. This study is conducted on the 
data collected from Index medicus i.e (2000, 2001, 2002, 2003, 2004). 
The main objective of the present study is to know the leading countries, 
contributors and form of the documents, language and core journals etc 
on the subject of Dental caries. This whole study was conducted by using 
bibliometric techniques. After the collection of data from Index medicus, 
it was analyzed and results were shown in the form of tables and graphs. 
Lastly Bibliometric laws were tested. 
The following are the major findings of the study: 
1. From the study it is found that the journal titled caries research 
published from Switzerland is most productive, reporting 110 items 
i.e 10.82% of the total literature. This is followed by community 
dent oral epidomoil published from Denmark with 76 items i.e. 
7.48% of the total literature 
2. From the study dealing with year wise distribution, it is found 159, 
176, 218, 220 and 243 items were published in 2000, 2001, 2002, 
2003 and 2004 volumes of Index medicus respectively. The analysis 
of year wise distribution concludes that the highest amounts of 
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documents were produced in the year 2004 with 243 items (23.91%) 
on the subject "Dental caries". The other productive years are 2003 
and 2002 accounting for 220 (21.65%) and 218 (21.45%) items 
respectively. 
3. Language wise analysis concludes that English is the language which 
is used very frequently by the contributors, as about 728 (71.65%)) 
documents on the subject "Dental caries" were published in English. 
It is followed by Italian and Chinese with 54 (5.3l%o) and 42 
(4.13%)) items respectively. 
4. Form wise distribution shows that the articles are the most popular 
form of document which is used by scientists on the subject "Dental 
caries". It was observed that out 1016 items, there were 
977(96.16%) items published in the form of articles. It is followed 
by reports/Letters, and conference proceeding with 35 (3.44%)) 
andl (0.1%)) items respectively. 
5. Author wise analysis has been done to know the contributors who 
produced most of the documents. It was observed that 857 items 
were produced by single authors and 159 were produced by more 
than one author. The most productive authors in the field of Dental 
caries are as follows 
1) Pitts N.B (8 items) 
2) Marinho V.C (7 items) 
3) Poorterman J.H (7 items) 
4) Bader J.D (6 items) 
While applying the bibliometric laws on the collected data, it is 
found that Bradford's and Zipf,s Law have been tested proved. However 
Lotka,s law could not be tested probably because of the changing trends 
of research now a days. 
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